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ABSTRACT 


Background: Shoulder arthroscopic surgeries can produce intense postoperative pain. Interscalene block provides good 
analgesia after shoulder surgery, but concerns over its associated risks have prompted the search for alternatives. 
Suprascapular block along with axillary nerve block was recently proposed as an alternative to interscalene block, but 
evidence of its comparative efficacy is conflicting. The aim of our study was to compare suprascapular and axillary nerve 
blocks with interscalene block in shoulder surgery for postoperative analgesia. Methods: A total of 76 patients scheduled 
for shoulder arthroscopic surgery were equally divided into two groups of 38patients each: Interscalene (ISB) group and 
suprascapular with axillary nerve (SHB) group. Both the nerve block was achieved by both ultrasound and nerve stimulator 
guidance. Visual analogue scale score was evaluated at 1, 4, 6, 12, and 24 h postoperatively. The time to first analgesia 
request, total analgesic requirement for 24 hr postoperatively, patient satisfaction, and any complications were recorded. 
Results: SHB provided equivalent analgesia to ISB in terms of post operative VAS scores.Time to 1st analgesia request 
was 7.2+1.3 hr in ISB group and 5.9+1.2 hr in SHB group which was not statistically significant.Patient satisfaction scores 
were significantly higher in SHB group compared to ISB group. Complication like subjective dyspnea and weakness _ of 
arm was significantly higher in ISB group compared to SHB group. Conclusions: SHB was as effective as ISB for 
postoperative pain relief but with fewer complications due to selective blockade of suprascapular and axillary nerve. 
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INTRODUCTION 


Shoulder arthroscopy is a minimally invasive, 
ambulatory surgery useful for treating a variety of 
shoulder pathologies. But it has been associated with 
severe intraoperative and postoperative pain, capable 
of causing interference with recovery and 
rehabilitation of the shoulder and ultimately causing 
significant discomfort to the patient." 

Of all blocks for shoulder surgery, the interscalene 
block is the most widely used block which has been 
reported to provide excellent post-operative 
analgesia but it comes at the cost of certain side 
effects like phrenic nerve paralysis and resulting 
diaphragmatic paralysis causing distress to the 
patient. Other complications associated with ISB are 
weakness of arm, hoarseness and_ horners 
syndrome.”! 

This necessitates the finding of a block that provides 
similar analgesic efficacy to the ISB but it attenuates 
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the complications accompanied by the block. So, 
instead of the ISB, targeting the selective nerve 
supply to the shoulder may be a better alternative. 
The suprascapular nerve supplies about 60-70% of 
the shoulder joint & axillary nerve supplies about 25 
— 30% of the shoulder joint.°! The suprascapular 
nerve supplies sensation for most of the posterior, 
medial, and superior part of the shoulder joint 
capsule. It also supplies the supraspinatous and 
infraspinatous muscles of the rotator cuff and some 
branches to the teres minor, the glenoid, acromion, 
and the posterior surface of the scapula."! The 
anterior, lateral, and inferior structures of the 
shoulder joint are supplied by the axillary nerve, 
which also supplies the deltoid muscle and gives 
some fibers to the teres minor. The axillary nerve 
also supplies the skin overlying the deltoid muscle." 
The use of ultrasound and nerve stimulator in 
performing both blocks provided better visualization 
and localization of the nerves, resulting in successful 
blockade with fewer complications.'©! So instead of 
the ISB , combined block of these two nerve can be 
used to block the shoulder joint for postoperative 
analgesia. But there is conflicting view in literature 
regarding the efficacy of ISB and combined block 
of suprascapular nerve and axillary nerve. So we 
have done this study to compare both blocks for 
postoperative analgesia after shoulder surgery. 
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Primary aim of our study was to compare the 
analgesic efficacy of the ISB and combined block of 
suprascapular nerve and axillary nerve in terms of 
post operative VAS scores recorded at 60 mins, 4 
hrs, 12 hrs and 24 hrs after surgery. The secondary 
outcome is to study the time for Ist analgesia 
request, total analgesic consumption and no of 
patient requiring analgesia in 24 hrs, patient 
satisfaction score and incidence of complications. 
We hypothesized that, the specific blockade of the 
suprascapular and axillary nerves (SHB) using 
ultrasound guidance with nerve stimulation may be 
as effective as ISB for postoperative pain relief after 
shoulder arthroscopy, but with fewer side effects. 
SHB provides equivalent analgesia to ISB for pain 
relief after shoulder arthroscopy with minimal side 
effects. 


MATERIALS & METHODS 


The study was conducted after obtaining approval 
from the ethical committee in a tertiary care hospital. 
The study included adults of 18-40 yrs, ASA I/II, 
undergoing unilateral shoulder arthroscopy who 
have consented to the procedure. Patients having 
BMI > 35 kg/m2, mental illness, COPD or any 
respiratory disease, coagulopathy, prior trauma, 
neuropathy, myopathy, and chronic opioid users 
(>6moths) were excluded from the study. 

A total of 76 patients were recruited after satisfying 
the inclusion criteria. They were randomly allocated 
into one of the two groups (i.e. ISB or SHB group) 
using a computer generated sequence of random 
numbers and all results were kept in a sealed in an 
opaque envelope to be opened by the block 
performing anesthesiologist prior to the study. The 
study undertaken was a randomized, parallel, single 
blind trial. In this study the observer who recorded 
all the post surgery observations was blinded to the 
study. 

In the night before the surgery the patients were 
explained regarding the type of procedure, risk and 
benefits involved in the study and written consent 
was obtained. The patient was explained regarding 
the VAS scale and the score was assessed after 
verbal communication from the patient.!7! 


An intravenous access was achieved and _ all routine 
monitoring techniques (i.e. NIBP, SpO2, ECG was 
done. Patients were sedated with midazolam 
(0.05mg/kg) and pentazocine (0.3-0.5 mg/kg). 
Baseline sensory assessment was done over the to be 
operated shoulder (C4 —top of the shoulder, CS — 
lateral shoulder, C6 — thumb , C7 — third finger, C8 — 
fourth finger).®! For all purposes, a GE logiqF8 
(General Electric Healthcare, Little Chalfont, United 
Kingdom) with a high frequency (6-15 MHZ) 38mm 
L6-12 linear probe was used. 

Ultrasound guided interscalene block 





The patient was positioned supine with face turned 
away from the side of the block and the neck slightly 
extended. Interscalene block was performed 
according to a technique described by Spence et al,|?! 
and assisted with nerve stimulation. An in plane 
puncture through the middle scalene muscle was 
done using a 50 mm nerve block needle (B.Braun 
Medical Inc. Bethlehem, Pennsylvenia, USA). The 
C6 root was identified and the tip of the needle was 
kept infero posterior to it. After confirming 
extravascular placement of the needle using Doppler 
and observing contraction of the deltoid at a 
maximum threshold current of 0.6mA, (pulse width 
O.lmsec, frequency 2HZ), 10 ml of 0.75% 
ropivacaine was injected into the groove. 
Visualization of structures were analysed according 
to a five point scale ; very good — clearly visible 
roots as monofascicular or bifascicular pattern; good 
— identifiable but pattern not clear; acceptable — 
nerve root though not clear but can be discriminated 
from muscle; poor- differentiation is not clear but 
with contrast can be discriminated; very poor — no 
structures are visible. 


Ultrasound guided shoulder block 
The patient was positioned in a semi recumbent 


position with the operating arm on the contralateral 
shoulder. Suprascapular nerve (SN) block were 
performed according to the method described by 
Harmon Hearty et al," and Peng et al,!'" the probe 
was kept over the scapular spine to identify the 
trapezius and the supraspinatous muscle. Then it was 
moved laterally to identify the concavity of the 
supraspinatous fossa and the hyperechoic fascia of 
the supraspinatous muscle. In the concavity of the 
fossa the suprascapular artery and the suprascapular 
nerve run in close proximity. A 50 mm nerve block 
needle (B.Braun Medical Inc. Bethlehem, 
Pennsylvenia, USA) was used in the long axis view 
for the block. After confirming extravascular 
placement of the needle and stimulation of the 
supraspinatous and infraspinatous muscles with a 
current of 0.6 mA, pulse width 0.1 mSec, frequency 
2 HZ, 10 ml of 0.75% ropivacaine was injected 
below the supraspinatous fascia. 


The patient was positioned in semi recumbent 
position with the arm slight flexed and adducted at 
the elbow. Axillary nerve (AN) block was performed 
by a technique described by Price et al.''7] The 
posterior surface of humerus was visualized in SAX. 
The AN & PCA were visualized longitudinally.A 50 
mm nerve block needle (B.Braun Medical Inc. 
Bethlehem, Pennsylvenia, USA) was used for the 
procedure. After confirming extravascular placement 
of the needle and observing deltoid response to a 
stimulation of 0.6 mA, pulse width 0.1 mSec, 
frequency 2 HZ, 10 ml of 0.75% ropivacaine was 
injected into the space. 
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Visualization of structures were graded according to 
a five point scale ; very good — artery identified as a 
round pulsating structure ; good — just arterial 
pulsation visible; acceptable- pulsation visible within 
the muscle , Doppler needed to be used for 
confirmation; poor — identification done using 
reference landmarks; poor — nothing s visible. 

To maintain a strict observer blinding, whether used 
or not all the three sites of block were covered with 
surgical dressing prior to inspection. 


Post block evaluation 

After performing the nerve blocks, block assessment 
was done every every 5 minutes until 30 mins to 
ensure completeness of the block. For the 
interscalene block, sensory block was assessed by 
pin prick sensation over the lateral side of forearm 
and thumb. Motor block was assessed by asking the 
patient to abduct the arm and flex the forearm 
against resistance. For the shoulder block, sensory 
block assessment was done the skin covering the 
posterior part of deltoid. Motor block assessment 
was done by asking the patient to abduct the 
shoulder against resistance against flexed arm at 30 
degrees and elbow flexion at 90 degrees. All patients 
were assessed on a 4 point scale and any score >1 or 
change in baseline haemodynamics>30% _ while 
assessing the block was considered a failure and 
excluded from the study. 

All patients received GA using glycopyrolate 
(0.005mg/kg), induced with propofol (1-2 mg/kg), 
atracurium (0.5 -0.7 mg/kg) and sevoflurane at MAC 
1. Endotracheal tube was given and controlled 
ventilation was done. No analgesics were provided 
intraopertively and Ondansetron (4mg) was given to 
all patients. All patients were extubated successfully 
and were received by a nurse blinded to the study. 
All results were recorded by an observer who was 
blinded to the study. Mean VAS scores at rest at Lhr, 
4hrs, 6hrs, 12hrs, 24 hours after surgery, time 
required for first rescue analgesia, number of 
patients requiring rescue analgesia, total dose of 
rescue analgesia required, incidence of subjective 
dyspnoea, hoarseness of voice, weakness of arm, 
horner’s syndrome, PONV and patient satisfaction. 
Patient satisfaction: the following day after 
theoperation the patients were evaluated with a 
questionnaire on a 10-point scale to assess the 
patient satisfaction about the procedure 24 
hpostoperatively (from 0 = not satisfi ed to 10 = 
fullysatisfi ed)."7! 


Based on a previous study,"3! we assumed an SD of 
the VAS scores of 1.5 in both technique on the first 
postoperative day. The required sample size for each 
group was thus determined to be at least 35, taking a 
= 0.05 and power = 0.90. To account for a possible 
10% loss to follow-up, the sample size was inflated 
to 38 participants per group. Block characteristics 
were evaluated using a y2 test or Fisher exact test 2- 
sided for frequencies and a Mann-Whitney U test for 





continuously scaled data. P < 0.05 was considered 
Statistically significant 


RESULTS 


[ENROLLMENT | 


RANDOMIZATION Randomization (n 





ALLOCATION 





FOLLOW UP ————————_—_. 


ANALYSIS 





KPROMe-OEOrN HmOoNZOn 





Figure 1: shows consort flow diagram of patient 
selection and dropouts.In ISB group there was 1 failed 
block and in SHB group there was 3 failed block. 





The demographic data and duration and type of 
surgery were comparable between the two groups (P 
> 0.05) [Table 1]. 





Table 1: Demographic parameters 


interscalene block (158) Suprascapular with axillary block (SHB) 


Age (years) 37.694 + 13.648 37.055 + 12.648 
Sex,n(%) Female 8(21.62%) 6(17.14%) 

Male 

ASA,n(%) ASAI 

ASAT 

ASAII 


BMI (kg/m*) 





Rotator Cuffrepair 19(51.35%) 19(54.28%) 
Decompression+ Rotator Cuffrepair 5(13.51%) 5(14,28%) 


Decopmpression* Biceps 4(10.81%) 4(11.42%) 
Te BT) 





9(24.32%) 7(20.0%) 





Figure 2: Postoperative mean VAS score 





There was no statistical difference in VAS score at 
different time intervals in both groups. (p>0.05) 
[Figure 2] 





Table 2: Time to Ist analgesia request and analgesic 
consumption in 24 hrs 








Parameters ISB SHB P value 
Group(n=37) Group(n=35) 





Time to Ist 7.2413 5.941.2 p>0.05 
analgesia 
request(hrs) 








Total 2.840.9 3.0+41.1 p>0.05 
analgesic 
consumption 
in 24 
hrs(gram) 




















Cnnals of Intemational Medical and Dental Reseach, Vel (5), Josue (4) 


7) 
® 
6 
=e 
iS 
me 
g 
a. 
L mad 
= 
i= 
ge 
ta 


Rac & Pradhan; Postoperative Analgesia for Shoulder Suigerie 


Ultrasound guided SHB provided equivalent 
analgesia to ISB in terms of post-operative pain 
scores. Difference in time to Ist analgesia request 
and IV Paracetamol consumption was not significant 
during 24 hours post operatively. [Table 2] 


5 
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DYSPHOEA HOARSENESSOFVOKE HORNERSSYNDROME  WEAMIESSOF ARM 


Figure 3: Complications 





In the current study, incidence of dyspnea and 
discomfort relating to muscle weakness of the 
operated arm was significant in the ISB group 
compared to SHB group. In contrast, in the SHB 
group motor functions of the arm and the shoulder 
girdle was preserved. The SHB group had the lowest 
incidence of complications compared with the other 
groups. In the ISB group there complications like 
Horner’s syndrome, which appeared with the onset 
of the block in | patient who was reassured about its 
benign nature and that it will disappear with time 
without any sequelae. No patient in the two groups 
developed pneumothorax. [Figure 3] 


ISB_GROUP 


SHB GROUP 





Figure 4: Satisfaction Score. 





Overall patient satisfaction scores were statistically 
significant in the SHB compared to ISB group. 
[Figure 4] 


DISCUSSION 
In the current’ study, —_—ultrasound-guided 
suprascapular with axillary nerve block (SHB) 


when compared to ISB, provided equivalent 
analgesia in the immediate postoperative period after 
arthroscopic shoulder surgery. The time to first 
analgesic request was significantly longer in both 
groups. There was no difference in the total dose of 
paracetamol consumption in 24 hrs. Patient 
satisfaction was significantly higher in the SHB 
group compared in the ISB group. The incidence of 
complications like dyspnea and weakness of arm 
was significantly higher in the ISB group compared 





with the other group. The shoulder rotator cuff 
consists of tendons from four muscles: 
supraspinatus, infraspinatus, subscapularis, and teres 
minor. The suprascapular nerve is responsible for 
supplying 70% of sensory and motor coordination, 
which includes the upper, medial, and posterior joint 
regions, posterior capsule, acromioclavicular joint, 
subacromial bursa, and coracoclavicular ligament 
and, variably, the skin around these regions.!*! The 
axillary nerve complements the main innervation, 
positioned laterally to the radial nerve and entering 
the quadrangular space, where it divides into two 
branches: the anterior branch innervates the middle 
and anterior portion of the deltoid muscle and the 
posterior branch innervates the teres minor and the 
posterior fibers of this muscle and terminates as the 
arm lateral superior cutaneous nerve.''>! Compared to 
the interscalene blockade, which blocks(C5,C6 nerve 
root) the entire shoulder girdle and upper limb, the 
selective block is limited to the supraspinatus, 
infraspinatus, and teres minor muscles, preserving 
the arm, forearm, and hand muscles.!!! 
Subscapularis muscle and the anterior glenohumeral 
joint capsule, supplied by the subscapular nerve, are 
not anesthetized by the selective technique. So the 
sensory innervation of the shoulder originates 
primarily from the axillary nerve and subscapular 
nerve but may also involve limited contributions 
from the subscapular nerves (C5 and C6), the lateral 
pectoral nerves (C5, C6, and C7), and _ the 
musculocutaneous nerves (C5, C6, and C7).''*! The 
present study used suprascapular and axillary nerve 
blockade (ShB) as an alternative to ISB and found 
that it was safe and effective in producing 
postoperative analgesia with minimal complications. 
Also, using combined ultrasound and _ nerve 
stimulator as guidance for the blockade facilitates 
the direct visualization and localization of the neural 
structure, which allows better local anesthesia 
disposition around the roots of the plexus and the 
peripheral nerves, thus improving the success of 
block performance and reducing the complications 
of each blockade. Our findings agrees with previous 
trials by Pitombo et al,'!7! and Dhir et al.!'8! Pitambo 
et al concluded that both techniques are safe, 
effective, and with the same degree of satisfaction 
and acceptability. The selective blockade of both 
nerves showed satisfactory analgesia, with the 
advantage of providing motor block restricted to the 
shoulder. 

Dhir et al concluded that Combined suprascapular 
and axillary nerve block provides nonequivalent 
analgesia compared with ISB after arthroscopic 
shoulder surgery."®! In our study, the incidence and 
discomfort related to muscle weakness were most 
pronounced in ISB group. Recent study 
recommended lowering the concentration of 
ropivacaine for ISB in order to minimize motor 
block and increase patient satisfaction. In contrast, 
the literature on suprascapular block generally 
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advocates a higher ropivacaine concentration. Thus, 
to minimize study heterogeneity, we opted to use 
0.75% ropivacaine in both groups."!°°l Zanfaly et al 
in their study concluded that SHB was as effective as 
ISB for postoperative pain relief but with fewer 
complications.?!] Thus, SHB is a good alternative 
for patients at high risk for adverse events with ISB 
which was similar to our study. 

Wiegel M. et al studied patients undergoing 
arthroscopic shoulder surgery under general 
anesthesia, and concluded that the suprascapular 
block seems preferable to ISB.7! It provides 
excellent postoperative analgesia without exposing 
patients to impaired mobility and to risks of the more 
potent but also more invasive ISB which was similar 
to ours. Hussain et al in his review suggests that 
there are no clinically meaningful analgesic 
differences between suprascapular block and 
interscalene block except for interscalene block 
providing better pain control during recovery room 
stay; however, suprascapular block has fewer side 
effects.?3! These findings suggest that suprascapular 
block may be considered an effective and safe 
interscalene block alternative for shoulder surgery. 
Our study was also similar to study by Lee SM et 
al,"3! and Dechroches et al,'4! and Lee JJ et al.5! In 
a recently published study by Neutus et al, they 
concluded that Suprascapular-axillary nerve block is 
inferior to ISB in terms of analgesia and opioid 
requirement in the immediate period after 
arthroscopic shoulder surgery but is associated with 
a lower incidence of dyspnea and discomfort. The 
difference in pain and opioid consumption gradually 
decreases as the blocks wear off in order to reach 
similar pain scores during the first postoperative 
night and at 24 hours. Our study contains some 
limitations. First, because of the different number of 
injections, patients could not be blinded to group 
allocation. Second, dyspnea was reported with an 
NRS. Admittedly, the latter constitutes a subjective 
approach that lacks sensitivity and specificity to 
diagnose phrenic nerve palsy. Third, all blocks were 
performed by an experienced anesthesiologist. Block 
success inherently depends on technical expertise, 
and success rate may be different in the hands of 
trainees. Also this study did not measure the cortisol 
level intraoperatively to assess the stress response 
and the analgesic effect of the block, which needs 
further research. 


CONCLUSION 


Our data demonstrate that, in the postoperative 
period after arthroscopic shoulder surgery, SHB is 
equivalent to ISB in reducing postoperative pain and 
analgesic consumption but is associated with a lower 
incidence of dyspnea and weakness of arm resulting 
in patient discomfort. 
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